Hypertensive disorders of pregnancy are an evolutionary adaptation to mitigate the reproductive consequences of the human physique.
The aetiology of hypertensive disorders of pregnancy remains unknown, despite over 30 years of research. The prevalence and natural history of these disorders and the lack of progress in identifying a cause calls for a radical new approach. It is hypothesised that these disorders arise as a consequence of abnormal maternal regulatory mechanisms. The evolution of the physical characteristics unique to humans (bi-pedal gait and a large brain) resulted in a narrow pelvis and a large head. Such a physique is not conducive to viviparity and caused difficult, prolonged and obstructed labour with post-partum haemorrhage--the commonest causes of maternal mortality in the absence of modern medical care. In such circumstances, up to 6.5% of pregnant women will die as a direct consequence of pregnancy, mainly as a result of obstructed labour and haemorrhage. The death toll would have been much higher over millions of years of evolution. These conditions exerted significant adaptive and evolutionary pressure on our species. The adaptations necessary to mitigate the reproductive consequences of the human physique include activation of the coagulation system to reduce post-partum haemorrhage, increased blood pressure to peak after delivery and maintain cerebral perfusion in the face of post-partum blood loss and restriction of fetal growth to prevent obstructed labour. These adaptations must be regulated to guarantee their occurrence but limit their extent to prevent disease. Evidence for blood pressure regulation during pregnancy and a proposed mechanism to achieve this are presented. Regulation requires a redundant feto-placental signal and a single tightly controlled regulator. To guarantee that blood pressure rises, the feto-placental signal is predicted to be conveyed by several different molecules and to be produced in excess in all pregnancies. Normality is then maintained by a single tightly controlled regulator. This model predicts that the feto-placental factors that cause a rise in maternal blood pressure are multiple and produced in disease-causing concentrations in all pregnancies. Disease arises as a consequence of abnormalities in the maternal regulatory mechanism as occurs in say gestational diabetes mellitus. The search for a placental cause for pre-eclampsia is therefore futile. Research should focus on normal pregnancy and the identification of the factor that regulates maternal blood pressure in the second half of pregnancy. This factor will cause hypotension and prevent endothelial activation and have a role analogous to insulin in the regulation of glycaemia and the development of gestational diabetes mellitus.